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Willingness to pay for suicide prevention in Japan 
 
 
Abstract 
 
The present study aimed to establish willingness to pay for suicide prevention among 
taxpayers in Japan. We conducted an internet-based questionnaire survey using a 
double-bounded dichotomous choice contingent valuation, and analyzed data for 956 
participants. The median willingness to pay to reduce the mortality risk from suicide by 
25% was JPY 1,572 ($13.67 US). Being married was significantly associated with 
willingness to pay. The willingness to pay to reduce the mortality risk from suicide may 
be lower than that to reduce other mortality risks such as traffic accidents. 
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Willingness to pay for suicide prevention in Japan 
 
 The World Health Organization (WHO) (2014) highlighted the lack of robust 
economic studies to inform planners and policy-makers about the budgetary 
requirements and investment returns associated with suicide prevention. It is not 
possible to implement suicide prevention measures without some cost, although two 
thirds of the suicide prevention strategies assessed as effective or promising were low-
cost (WHO, 2014). To implement suicide prevention measures appropriately, it is 
important to determine the level of return obtained from that economic investment. 
 Some previous studies suggested that the effects of specific suicide prevention 
measures outweigh their cost (Byford et al., 2003; van Spijker, Majo, Smit, van Straten, 
& Kerkhof, 2012; Vos et al., 2010). Cost-effective measures include online self-help to 
reduce suicidal ideation (van Spijker et al., 2012), cognitive behavioral therapy for 
people with a history of self-injury behavior (Byford et al., 2003), reducing access to 
means of suicide by revising the legislation on gun ownership, and establishing 
guidelines for more responsible media reporting (Vos et al., 2010). Research on cost-
effectiveness facilitates the effective use of limited funding.  
 A method of solving this problem is calculating the value of statistical life 
(VSL). The VSL can be calculated as the willingness to pay (WTP) for the degree of 
risk reduction divided by the degree of risk reduction. For example, when the cost of 
reducing the risk of one person’s death from suicide by 1/100,000 is $10 US, the VSL is 
$10 US÷1/100,000, or $1 million US. If the number of lives saved by a policy (designed 
solely to prevent suicide) multiplied by the VSL is higher than the cost, the policy 
should be continued. If the number of lives saved multiplied by the VSL is lower than 
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the cost, the policy should be discontinued. The VSL concept allows us to conduct cost-
benefit analyses for policies to reduce risk of death. 
 Many meta-analyses on the VSL have estimated it to be around several million 
US dollars (Bellavance, Dionne, & Lebeau, 2009; Lindhjem, Navrud, Braathen, & 
Biausque, 2011). According to a cost-benefit analysis based on a meta-analysis, the best 
VSL estimate adopted as a policy goal in the US was $4 million, US (Boardman, 
Greenberg, Vining, & Weimar, 2005). However, most of the analyzed data were from 
studies on the risk of death by traffic accidents, rather than studies on reducing the risk 
of death by suicide. The VSL based on the death risk by traffic accidents may differ 
from that based on the death risk by suicide; some previous studies showed that suicide 
bereavement differs from mourning after other types of death (Bolton et al., 2013; De 
Groot, De Keijser, & Neeleman, 2006; Jordan, 2001; Sveen & Walby, 2008). 
 To our knowledge, only one previous study (Sueki, 2015) discussed the VSL in 
relation to reducing the risk of death by suicide. Sueki (2015) surveyed university 
students in Japan using the contingent valuation method (CVM) to estimate WTP to 
reduce the mortality risk from suicide, with the results used to calculate the VSL. In the 
CVM, participants receive information on current suicide prevention policy, a 
simulation scenario of modifications to the policy and its quality, and questions about 
WTP for these modifications. Data from 111 university students were analyzed to 
determine the WTP to reduce suicide mortality risk by 20% (from 20/100,000 to 
16/100,000). The median WTP was Japanese Yen (JPY) 1,000 (about $8.7 US), and the 
VSL was JPY 25 million (about $0.2 million US). However, according to a robust study 
in Japan (Cabinet Office, Japan, 2007), the VSL for the mortality due to traffic accidents 
was JPY 226 million (about $2 million US). Thus, the VSL to reduce the mortality risk 
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from suicide may be lower than for other mortality risks. 
 However, there are two problems in the study by Sueki (2015). First, all 
participants were university students rather than taxpayers in general. Second, 
participants answered open-ended questions to describe WTP rather than responding to 
specific amounts. These problems must be resolved to give an accurate estimate of VSL 
using CVM. Accurate estimation of the VSL for the mortality risk from suicide is 
important for the appropriate allocation of budgets for suicide prevention measures. 
 
Method 
 
Study design 
 The present study used the CVM to estimate the WTP for suicide prevention. 
The CVM is an economic technique for estimating the monetary value of non-market 
resources, such as suicide prevention measures; participants answer questions about 
their WTP for specific measures. A previous study suggested that the WTP for the 
mortality risk from suicide can be estimated using the CVM (Healey & Chisholm, 
1999). 
 We used a double-bounded dichotomous choice as the CVM for questions about 
WTP. The National Oceanic and Atmospheric Administration (NOAA) (1993) 
recommended the double-bounded dichotomous choice method in its guideline on 
requirements for reliable CVM. In the double-bounded dichotomous choice method, we 
first ask participants if they agree to pay a specific amount of money for a service, 
followed by whether they agree to pay a different amount depending on their answer to 
the first question. In the present study (see Appendix), participants were randomly 
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allocated one of five first-bid amounts (JPY 500; 1,000; 2,000; 4,000; or 8,000). A bid is 
an offer of a particular amount of money for new or additional suicide prevention 
services. Individuals responding positively to the first bid level receive twice that bid 
amount for the second bound question, whereas those responding negatively to the first 
question receive half that bid amount for the second bound question. The WTP is 
estimated based on the relationship between the specific amounts of money suggested 
and the rate of WTP for those amounts. 
Questionnaire 
To determine the WTP for suicide prevention, we presented each participant 
with a set of objective facts and a hypothetical situation (see Appendix). We developed 
the structure of the questionnaire with reference to the previous WTP and suicide 
prevention study (Sueki, 2015) and the NOAA guidelines (NOAA, 1993). The NOAA 
guidelines aim to prevent biases that may occur during the implementation of the CVM. 
The facts included the prevalence of death by suicide in Japan, and comparisons of the 
death risk between suicide and other factors (e.g., traffic accidents). The questions 
aimed to familiarize participants with the concept of mortality risk and the effect of 
suicide prevention. In the hypothetical situation, we asked participants to imagine a 
situation where a new suicide prevention measure reduced suicide death risk by 25%, 
and then asked how much they would be willing to pay as an increase to their existing 
tax for introducing the new measure for 1 year. Participants explained their answer by 
selecting one of six potential reasons. We also asked participants to provide their age, 
sex, marital status, family structure, educational background, annual household income, 
lifetime experience of suicide ideation and suicide attempts, and close contact with 
death by suicide or attempted suicide, to account for external factors that might affect 
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WTP. 
Research procedure and participants 
We used a cross-sectional study design. We used a major Japanese internet 
survey company (Cross Marketing Inc., Tokyo, Japan) to conduct an online survey with 
registered members of comprehensive internet survey panels in September 2014. 
Participants received payment for completing the survey. The survey was based on a 
target population aged 20 years or older aligned with the demographics of the 2010 
census data in Japan (Ministry of Internal Affairs and Communications, Japan, 2014). 
We distributed questionnaire information sheets to 38,345 people selected by sex, age, 
and residential area. We determined the sample size based on the expected response rate 
for online surveys and statistical accuracy. Problems in estimation accuracy arise when 
there are fewer than 400 participants in double-bounded dichotomous choice CVM 
(Kuriyama, Tsuge, & Shoji, 2013). In total, 5189 people visited the survey website, and 
2359 completed the questionnaire. We obtained data from 2001 participants randomly 
selected from the 2359 completed questionnaires according to the contract with the 
survey company (response rate: 6.2%). 
 After obtaining data for the 2001 participants, we excluded those who had not 
assessed the WTP for suicide prevention measures (see Appendix, Question 4). Those 
who had not assessed the WTP for suicide prevention measures had selected either “I 
am willing to spend money to help people, whether it is to implement a countermeasure 
against suicide or other reasons” (n = 39, 1.9%) or “Although it is important to 
implement a countermeasure against suicide, I am against any tax increase” (n = 848, 
42.4%) as their motivation for WTP. We also excluded data from participants who 
selected incorrect answers to questions designed to familiarize them with the concept of 
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mortality risk (n = 158, 7.4%) (see Appendix, Questions 1 and 2). In total, we analyzed 
data for 956 (47.8%) participants. 
 The final study sample included 490 women (51.3%). Participants’ mean age 
was 51.4 years (SD = 16.3 years). Of the participants, 619 (64.7%) had been married, 
606 (63.4%) had one or more children, and 440 (46.0%) had a high educational 
background (college/university degree or graduate school). In addition, 250 (26.2%) had 
experienced suicidal ideation, 44 (4.6%) had attempted suicide, 239 (25.0%) had family 
members, relatives, or acquaintances commit suicide, and 128 (13.4%) knew someone 
who had attempted suicide. Interestingly, significantly more participants in the final 
sample were highly educated than those who were excluded (P = 0.015). There were no 
other significant differences between those included in the study sample and the 
excluded group. 
Statistical analyses 
Hanemann, Loomis, and Kanninen (1991) econometrically modeled the 
double-bounded dichotomous choice CVM. We evaluated the overall WTP for suicide 
prevention using a logit model based on the random utility model. The formula used in 
the logit model was: 
 
Pr [yes] = {1+exp(– α – x’iβ – βbid ln bid) –1  
 
where α is a constant, xi is the vector of the ith participants’ demographics and 
suicidogenic variables (age, sex, marital status, family structure, educational 
background, annual household income, lifetime experience of suicide ideation and 
suicide attempts, close contact with death by suicide, or attempted suicide), β is the 
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parameter vector of xi, and βbid is the coefficient of ln bid. The median WTP denotes the 
price approved by half of the participants, and is a fair method of assessing public 
policy issues (Kuriyama et al., 2013). We used a bootstrapping method to estimate 95% 
confidence intervals (CI), with an operations loop used to create 1000 bootstrap 
samples. In addition, to examine the existence of starting-point bias, we performed an 
iterative series of analyses estimating WTP with data excluding each starting-point (JPY 
500; 1,000; 2,000; 4,000; and 8,000) in turn. 
The exchange rate used was JPY 115 for $1 US. 
 
Results 
 
Table 1 shows the results of participants’ bid selections. Based on these 
responses, the median WTP was estimated as JPY 1,572 (about $13.67 US) (95% 
confidence interval: JPY 1,358–1,836) per year. For reference, the Cabinet Office in 
Japan (2007) reported that the median WTP to reduce the mortality risk from traffic 
accidents by 17% was JPY 4,623 ($40.2 US) and by 50% was JPY 6,782 ($58.97 US). 
Based on a WTP of JPY 1,572 ($13.67 US), the VSL was JPY 31.44 million (about 
$0.27 million US) (95% confidence interval: JPY 27.16 million–36.72 million).  
Table 2 sets out the results of the investigation of the presence of starting-point 
bias. If starting-point bias were a problem, we would expect lower starting points to 
result in lower WTP, and higher starting points in higher WTP. Table 2 shows that the 
exclusion of a higher starting point (JPY 4,000 or 8,000) resulted in a lower WTP, and 
the exclusion of a lower starting point (JPY 500 or 1,000) resulted in a higher WTP. Our 
analysis also indicated that being married was the only measured factor that was 
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significantly associated with WTP (Table 3). 
 
Discussion 
 
The results of our study support those of the previous study that calculated the 
VSL based on the WTP for suicide prevention (Sueki, 2015), and enhance the reliability 
of VSL estimation. The VSL calculated in our study was JPY 31.44 million (about $0.27 
million US), whereas that calculated in the previous study was JPY 25 million (about 
$0.20 million US). The particular strengths of the present study were using the 
recommended form of the WTP question and data from a wider range of participants to 
improve the accuracy of the estimation of WTP for suicide prevention. More 
specifically, we investigated WTP through a double-bounded dichotomous choice, as 
recommended in the NOAA guidelines (NOAA, 1993), whereas the previous study 
(Sueki, 2015) used open-ended questions. In addition, rather than focusing on university 
students as in Sueki (2015), participants in the present study comprised a wide range of 
generations living in various areas. Our study therefore improved the reliability and 
generalizability of the VSL estimation. 
 The VSL calculated in the present study was lower than that in previous meta-
analyses using other causes of death (Bellavance et al., 2009; Lindhjem et al., 2011). 
WTP to reduce the mortality risk from suicide may be lower than the WTP to reduce 
other mortality risks, such as traffic accidents. This difference may reflect a perspective 
among participants that suicide is less relevant to them than traffic accidents, or that it is 
unnecessary to allocate a budget to prevent suicide, a self-induced death. Alternatively, 
people may identify suicide as less problematic than other types of death. A previous 
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study on economic costs and benefits of suicide suggested that there is economic gain 
from suicide through factors such as treatment not being required for psychiatric 
disorders and uncollected pensions (Yang & Lester, 2007). Although the approach used 
to estimate cost savings from suicide has been criticized (Stack, 2007), a relatively low 
WTP for suicide prevention is consistent with the findings of a previous study (Yang & 
Lester, 2007). 
  In present results, there was no association between WTP and participants’ own 
lifetime experience of suicidal behavior or among their friends or family. This result 
differs from WTP findings for risk reduction for other types of deaths. For example, 
hospitalization history, degree of concern about health, and family history of cancer 
affected WTP for risk reduction for cancer death (Yasunaga, 2008, 2009; Yasunaga, Ide, 
Imamura, & Ohe, 2006). Frequency of car use and history of family death by traffic 
accident affected WTP for risk reduction for death by traffic accidents (Cabinet Office, 
Japan, 2007; Yusof, Nor, & Mohamad, 2013). Although the reason for this difference is 
unclear, the influence of personal experience on WTP may be different for suicide than 
for other types of death. 
 The double-bounded dichotomous choice used in this study gave rise to starting-
point bias (see Table 2). This phenomenon occurred under uncertainty and was very 
robust (Mussweiler & Strack, 2000). Starting-point bias may have occurred in the 
present study because in general, the wider public has little knowledge of suicide and 
suicide prevention; the first bid therefore becomes a standard for judging a fair price. 
The presence of starting-point bias indicates there is room for improvement in the CVM 
question we used (see Appendix). Providing detailed information about suicide and the 
effects of suicide prevention may reduce this bias. 
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 Our study has some limitations. First, although the CVM is widely accepted 
and used by government departments worldwide, it has many biases, such as starting-
point bias, informational bias, hypothetical bias, and payment vehicle bias (Kanninen, 
1995; Mitchell & Carson, 1989). These biases greatly reduce the reliability and validity 
of the estimation. As far as possible, we conducted our study according to the NOAA 
guidelines (NOAA, 1993). However, the biases inherent in the chosen method could not 
be eliminated, particularly starting-point bias (Table 2). To resolve this problem, other 
methods should also be used to estimate WTP, such as conjoint analysis and discrete 
choice experiments. Estimating the WTP using different methods may produce a 
complementary effect and lead to a more valid and reliable conclusion. Second, the 
generalizability of our findings may be limited. Compared with those who were 
excluded from our sample, the analyzed participants were better educated. The response 
rate (about 6.2%) was low as Internet panel surveys have a lower response rate than 
other types of data collection, such as face-to-face questionnaire surveys (American 
Association for Public Opinion Research, 2010). Our participants were Internet users 
already registered as members of an Internet survey company. Because of this possible 
sampling bias, the generalizability of our findings may be limited to highly educated 
people and frequent Internet users. Third, the NOAA guidelines (1993) recommend that 
a face-to-face interview should be conducted in the participant’s home to ask questions 
relating to WTP. However, we used an Internet survey to secure the number of 
participants (n > 400) necessary to implement the double-bounded dichotomous choice 
method within a limited budget. Fourth, the effects of the simulation scenario included 
in our study should be taken into account. A previous study suggested that the higher the 
degree of predicted risk reduction, the lower the VSL (Tamura, Fukuda, & Tsuchiya, 
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1998). The scenario used in our study showed a 25% reduction of the suicide risk. This 
result may change if an alternative reduction rate is used. In addition, the questionnaire 
used in the present study investigated WTP for reducing participants’ own suicide risk. 
However, people may be willing to pay for preventing the suicide of a person close to 
them. These factors specific to the questionnaire may have resulted in an 
underestimation of WTP. Fifth, because the present survey was conducted in Japan, the 
results are only generalizable in Japan. There are cultural differences in attitudes toward 
suicide (WHO, 2014), and the WTP for suicide prevention may vary in other countries. 
 Although the present study has some limitations, our findings are significant as 
we used the CVM to estimate the WTP to reduce the suicide risk with a higher accuracy 
than in the previous study by Sueki (2015). Our results may inform decisions about 
budgetary allocations for suicide prevention. Examining the factors that influence WTP 
for suicide prevention may yield more information on the WTP for suicide prevention 
and help to promote suicide prevention. In our study, we examined the associations of 
WTP with suicidal behaviors and ideation of participants, and their families and friends, 
and found no correlations with WTP. Further research is needed to examine the effects 
of a wider range of factors, including attitudes toward suicide and suicide prevention. 
Identifying factors that influence WTP may also help to develop a method to encourage 
larger numbers of people to promote suicide prevention.  
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Table 1 
Participants’ bid selections for willingness to pay for suicide prevention 
First bid 
First 
choice results 
Second 
choice results 
n (%) Total 
JPY 500 ($4.35 US) 
Approve 
Approve 102 (48.6) 
210 
Disapprove 30 (14.3) 
Disapprove 
Approve 22 (10.5) 
Disapprove 56 (26.7) 
JPY 1,000 ($8.70 US) 
Approve 
Approve 90 (42.9) 
210 
Disapprove 33 (15.7) 
Disapprove 
Approve 23 (11.0) 
Disapprove 64 (30.5) 
JPY 2,000 ($17.39 US) 
Approve 
Approve 62 (31.6) 
196 
Disapprove 29 (14.8) 
Disapprove 
Approve 23 (11.7) 
Disapprove 82 (41.8) 
JPY 4,000 ($34.78 US) 
Approve 
Approve 35 (21.3) 
164 
Disapprove 26 (15.9) 
Disapprove 
Approve 30 (18.3) 
Disapprove 73 (44.5) 
JPY 8,000 ($69.57 US) 
Approve 
Approve 15 (8.5) 
176 
Disapprove 35 (19.9) 
Disapprove 
Approve 26 (14.8) 
Disapprove 100 (56.8) 
JPY: Japanese Yen 
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Table 2 
Results of the investigation of the presence of starting-point bias 
 
Total 
Excluded Starting Point 
 JPY 500 
($4.35 US) 
JPY 1000 
($8.70 US) 
JPY 2000 
($17.39 US) 
JPY4000 
($34.78 US) 
JPY 8000 
($69.57 US) 
n 956 746 746 760 792 780 
Median WTP 1572 1859 1624 1568 1451 1439 
95% CI Lower 1358 1584 1346 1313 1216 1209 
95% CI Upper 1836 2165 1935 1847 1726 1701 
WTP: Willingness to pay 
CI: Confidence interval 
JPY: Japanese Yen 
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Table 3 
Demographic and suicidogenic predictors of willingness to pay for suicide prevention 
  Estimate t P 
Intercept  5.65 8.90 < 0.001 
ln (bid)  −0.90 −12.30 < 0.001 
Sex female −0.14 −0.70 0.485 
Age  0.01 1.70 0.089 
Marital status being married 0.72 2.55 0.011 
Family structure with children −0.26 −0.88 0.377 
Educational background high (college/university degree or graduate school) −0.01 −0.04 0.966 
Annual household income low (< JPY 4 million/year) −0.06 −0.30 0.767 
Lifetime experience of     
suicide ideation  0.28 1.08 0.280 
suicide attempt  0.29 0.55 0.579 
an acquaintance’s death by suicide 0.19 0.76 0.447 
an acquaintance’s suicide attempt 0.37 1.22 0.222 
Bold type indicates significance (P < 0.05) 
JPY: Japanese Yen 
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Appendix 
 
After explaining the death risk by suicide per year, we will ask about the amount of money 
that you may be prepared to pay to prevent death from suicide. The death risk by suicide 
is the number of deaths from suicide divided by the population. First, to introduce the 
idea of the death risk, we will provide some explanations and questions. 
 
Comparison of the death risk by various factors in Japan 
 
The population of Japan was about 125 million in 2012, and the annual number of deaths 
is around 1,256,359. The most common cause of death is malignant neoplasm (cancer), 
accounting for 360,963 deaths. This means that in any given year, about 286 people in 
every 100,000 Japanese will die from malignant neoplasm (cancer). 
The number of deaths by suicide in 2012 was 26,433. This is about 20 in every 
100,000 Japanese, or 20/100,000. Figure 1 shows death risk by suicide compared with 
other causes of death. 
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Figure 1 
Comparison of various death risks in Japan in 2012  
Death 
risk 
High 
Low 
1/1 
1/100 
1/1 million 
1/100,000 
1/10,000 
1/1,000 
1/10 
1/10 million 
Suicide: 20/100,000 
Accident: 33/100,000 
Cancer: 286/100,000 
Total: 997/100,000 
Homicide: 0.3/100,000 
Influenza: 1/100,000 
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Questions designed to familiarize participants with the concept of mortality risk 
 
Please answer these two questions without thinking too deeply. 
 
Question 1 
Consider Mr. A and Mr. B. Mr. A’s 1-year death risk is 10/100,000 and Mr. B’s is 
5/100,000. Whose death risk is higher, Mr. A or Mr. B? 
 
Answer 
1. Mr. A 2. Mr. B 
 
Question 2 
The correct answer to question 1 is Mr. A. Now, let’s consider Mr. C and Mr. D. Mr C’s 
1-year death risk is 6/1000 and Mr. D’s is 2/1000. Do you understand that Mr. C’s death 
risk is three times Mr. D’s? 
 
Answer 
1. Yes 2. No  
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Questions about attitude toward suicide prevention 
 
The death risk by suicide can be reduced by implementing effective countermeasures 
against suicide. Research has shown that suicide risks can be reduced by restricting 
suicide methods, limiting opportunities to acquire alcohol, promoting responsible suicide 
reporting in the media, improving medical treatment of mental disorders (especially 
depression and substance abuse), and improving care of attempted suicides.  
We now want to know about the amount of money that you would be willing to 
pay to reduce your risk of death by suicide in a hypothetical situation. Please answer the 
questions after reading the scenario carefully. 
Your 1-year death risk by suicide is 20/100,000, as shown in Figure 1. Assume 
that a new countermeasure against suicide that can reduce your death risk is implemented, 
and answer the questions that follow.  
The new countermeasure against suicide cannot necessarily prevent suicide 
completely, although its validity has been proven in a study. By implementing the 
countermeasure, the death risk by suicide for 1 year can be decreased from 20/100,000 to 
15/100,000, meaning that your death risk from suicide decreases by 25%. Imagine 
national and local governments were to launch the new countermeasure against suicide 
and collect specific contributions for it. 
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Question 3 
Do you approve or disapprove of JPY XXX (500; 1,000; 2,000; 4,000; or 8,000) tax 
increase per year to implement the countermeasure against suicide? 
 
[Answers] 
I approve.     I disapprove. 
 
 
So, how about JPY XXX*2 ?   So, how about JPY XXX/2 ? 
I approve.  I disapprove.  I approve. I disapprove. 
 
Question 4 
Please select the statement that best describes your opinion. Choose one of the 
following options: 
1. It is important to implement countermeasures against suicide. 
2. I can afford to pay this amount of money to implement a countermeasure against 
suicide. 
3. I am willing to spend money to help people, whether to implement a countermeasure 
against suicide or other reasons. 
4. Although it is important to implement a countermeasure against suicide, I cannot 
afford such a large amount of money. 
5. Although it is important to implement a countermeasure against suicide, I am against 
any tax increase. 
6. We do not need to implement a countermeasure against suicide. 
